This paper is a review of the dynamics of a system of planets. It includes the study of averaged equations in both non-resonant and resonant systems and shows the great deal of situations in which the angle between the two semi-major axes oscillates around a constant value. It introduces the Hamiltonian equations of the N -planet problem and Poincaré's reduction of them to 3N degrees of freedom with a detailed discussion of the non-osculating "canonical" heliocentric Keplerian elements that should be used with Poincaré relative canonical variables. It also includes Beaugé's approximation to expand the disturbing function in the exoplanetary case where masses and eccentricities are large. The paper is concluded with a discussion of systems captured into resonance and their evolution to symmetric and asymmetric stationary solutions with Apsidal corotation.
Introduction
The discovery of the first extra-solar planet in orbit around a mainsequence star was announced in 1995. Since then, the number of known Extra-Solar Planets has not ceased to grow. As observations accumulate, planetary systems with 2 and 3 planets are being discovered. More than 255 B.A. Steves et al. (eds.), Chaotic Worlds: from Order to Disorder in Gravitational N-Body Dynamical Systems, 255-288. c 2006 Springer. ten such systems are, presently, known 1 . As the discoveries are recent and many of the discovered planets are at the edge of observational capabilities, the uncertainties on their orbital elements and masses are large. It is worth recalling that one of the 2-planet systems previously announced, HD 83443, vanished from the lists after new observations failed to show the radial velocity variations previously identified with a second planet. Another important example of the current uncertainties is the "jump" suffered by the determined eccentricity of HD 82943b. For a long time, it was listed as ∼ 0.4, while a new determination using observations over a long span of time gives only 0.18. In a similar manner, the mass of HD 82943c became twice bigger than believed before (Mayor et al., 2004) . These discrepancies should be enough to show us how hazardous is the task of drawing conclusions from the present data, and that we should avoid conclusions critically dependent on the available data.
In the current state of the art, we are only capable of discovering big planets with not too large periods. Therefore, the planets so far discovered are big and most of them have orbits close to their parent star. Another characteristic is the large eccentricities of many of them. Even if large eccentricities favour discovery, this characteristic is not only due to observational bias and needs an explanation. (See Perryman, 2000 for a review of the existing hypotheses). Large eccentricities are considered to be the result of early migration processes. It is generally believed that the planets did not form at their present observed locations, but were driven by a migration process due to tidal interaction of the planets with the discs where they were formed (see Papaloizou, 2003) . Whether this orbital drift is still at work or not is a matter of debate, although it is more plausible to assume that it stopped after the end of the planetary formation stage. These early processes were also responsible for having driven the (surviving) systems to very stable conditions in which orbit periapses appear close to alignment or anti-alignment. This condition is observed in several systems.
Periapses alignment (or anti-alignment) may occur in resonant and non-resonant systems alike. In resonant systems, they are the natural states after the system is trapped into a mean-motion resonance (see Section 6). Conversely, in non-resonant systems they are a consequence of the angular momentum variations during resonance crossings without capture (Ferraz-Mello et al., in preparation) . However, and independently of how they reached this condition, an important consequence of
